A predominant role for cAMP-dependent protein kinase in the cGMP-induced phosphorylation of vasodilator-stimulated phosphoprotein and platelet inhibition in humans.
The vasodilator-stimulated phosphoprotein (VASP) plays an important role in cGMP-induced platelet inhibition. Since VASP is an in vitro substrate for cGMP-dependent protein kinase (PKG), it has been presumed that VASP phosphorylation induced by cGMP is mediated by PKG. Here we show that, in human platelets, phosphorylation of VASP at Ser239 induced by either cGMP analogs or nitric oxide (NO) donor glyco-SNAP1 is inhibited by PKA inhibitors KT5720, PKI, Rp-Br-cAMPS, and H89, but not by PKG inhibitors KT5823 or Rp-pCPT-cGMPS. Unlike human platelets, cGMP analog-induced phosphorylation of VASP in mouse platelets is inhibited by both PKG and PKA inhibitors. Ineffectiveness of PKG inhibitors in inhibiting VASP phosphorylation in human platelets is not due to an inability to inhibit PKG, as these PKG inhibitors but not PKA inhibitors inhibit a different cGMP-induced intracellular signaling event: phosphorylation of extracellular signal-responsive kinase. Furthermore, PKA inhibitors reverse cGMP-induced inhibition of thrombin-induced platelet aggregation, whereas PKG inhibitors further enhance the inhibitory effect of cGMP analogs. Thus, PKA plays a predominant role in the cGMP-induced phosphorylation of VASP and platelet inhibition in human platelets.